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I, Shusuke KAKIUCHI , do declare and say as follows: 

1. I am one of the inventors of U.S. Patent Application 
Serial No. 09/996,946, filed November 30, 2001, and I am familiar 
with the contents of the application, its prosecution before the 
U.S. Patent and Trademark Office, and the references cited 
therein. I am a citizen of Japan, residing at 103 3-1-2 Gion, 
Minamikawachi-Machi , Kawachi-Gun TOCHIGI 329-0434 , JAPAN. I 
received a Bachelor's degree from Kyushu University in 1984 and a 
Master's degree in 1986 in Faculty Agriculture. I have worked in 
the development of household cleaning wipes for 16 years. 

2. The Examiner has rejected claims 1, 3-8 and 13-16 under 
35 U.S.C. § 103(a) as being unpatentable over Kobayashi et al . , 
EP 0 926 288 in view of Laun, U.S. Patent No. 6,087,279. 
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I have studied the contents of Kobayashi et al . , EP 0 926 
288 and Laun, U.S. Patent No. 6,087,279. In particular, I have 
studied the Examiner's modification of the Kobayashi et al . non- 
woven fabric in view of the Laun reference to include the 
structures 4 and 5 of Laun thereon and to include a fiber 
diameter within the range of 10 to 150 dtex as required by the 
independent claims of the present invention. I submit that it 
would not be possible to form the structures 4 and 5 of Laun on 
the non-woven fabric of Kobayashi et al . In addition, I submit 
that increasing the fineness of the fibers to 10 to 150 dtex 
would prevent the non-woven fabric of Kobayashi from being 
constructed as intended by this reference. 

Referring to the Laun reference, the material of Laun 
includes structures 4 and 5, which are formed by needling the 
fibers to form yarn loops 14 or open yarn loops 15. It is 
believed that the open yarn loops 15 of Laun are considered to be 
the tips of thermoplastic fibers of the presently claimed 
invention. In addition, it is believed that it is the Examiner's 
position that it would be obvious to modify Kobayashi et al . to 
include a number of the tips of open yarn loops to be within the 
range of 20 to 4000/cm 2 as in the present invention. I do not 
believe that such a modification would be obvious. 
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As mentioned above, the non-woven material of Laun is an 
dry-process material . This fact can be clearly understood from 
the attached English translation of the relevant portions of the 
Japanese document entitled "Nonwoven Fabric and Carpet Book 
Nonwoven Fabric." Referring to Table 2.1, a dry-process and a 
wet -process for forming a non-woven material are set forth. In 
Table 2.1, it can be clearly understood that a "needle punch 
method" of making a non-woven is a dry-process. The needle 
punching method of making a non-woven material is also described 
at paragraph 3.1.2 of the above document . 

In Kobayashi; however, the non-woven material is a wet- 
process (wet laid material, see paragraph [0013] of Kobayashi) . 
The wet laid process is described at paragraph 3.2 of the 
Japanese document. As can be clearly understood from Table 3.7 
of the Japanese document, the fiber length of a wet laid non- 
woven material is "less than 10 mm." However, the fiber length 
of the "mechanical bonding type (needle punched) " non-woven 
fabric is 25 to 102 mm. In view of this, it becomes clear that a 
fiber length of much greater than the 15 mm maximum fiber length 
of the present invention is necessary to form a needled of needle 
punched non-woven material. 
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In particular, in order to form the open yarn loops of Laun 
in a non-woven fabric, it would be necessary to provide a fiber 
length that is much higher than the fiber length of 15 mm of the 
present invention. One reason for this is that a sufficient 
length of fiber must remain in the fabric in order to prevent the 
loops from falling out of the fabric. Referring to column 4, 
lines 64-65 of Laun, the "loop height can be between 3 and 12 mm, 
preferably 5 to 7 mm." In order to form a loop height of, for 
example, 3 mm, it would be necessary to have a 6 mm length of 
fiber to form the loop alone (3 mm for one leg of the loop and 3 
mm for the other leg of the loop). In view of this, only 4.5 mm 
would remain to hold each of the legs of the loops in the non- 
woven fabric. I submit that the fibers would not hold in the 
fabric with only 4.5 mm of fiber to hold. Accordingly, the 
modification proposed by the Examiner would not be possible. 

With regard to the Examiner's modification of the Kobayashi 
material to include a fineness of 10 to 150 dtex, I do not 
believe this would be an obvious modification of the Kobayashi 
material. First, the Laun material is constructed from a dry- 
process, i.e., needle punched non-woven material. In view of 
this, the material of Laun is completely different from the wet 
laid material of Kobayashi . As can be understood from the 
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Japanese document, non-woven materials made from wet processes 
and dry processes are manufactured in completely different ways 
and the resulting product is completely different in structure 
and function. In view of this, I do not believe that one having 
ordinary skill in the art would look to a dry process to modify a 
material made from a wet process. 

In addition, the Kobayashi material requires a fine fiber in 
order to construct a material within the scope of the disclosure 
of Kobayashi. Referring to paragraph [0016] of Kobayashi, it 
becomes clear that it is necessary to use fibers that are fine 
and flexible in order for the non-woven fabric to have the 
protuberances 51 formed thereon by the forming elements 34. In 
view of this, it would be contrary to the teachings of Kobayashi 
et al . to increase the fineness to the extent necessary to meet 
the claims of the present invention. Specifically, it would be 
necessary to increase the fineness of the fibers of Kobayashi by 
ten (10) times in order to arrive at the present invention. I 
submit that if such a modification of the fineness of the fibers 
were performed, the protrusions 51 on the non-woven fabric of 
Kobayashi would not hold. Therefore, it would be impossible to 
make the non-woven fabric of Kobayashi in the manner intended by 
this reference. 
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In view of the above, I do not believe that the Examiner's 
rejection in view of the Kobayashi et al . and Laun references is 
reasonable. I therefore request that the Examiner withdraw this 
rejection. 

3. I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon . 




Shusuke KAKIUCHI 
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NONWOVEN FABLIC 


TABLE 2.1 classification of nonwoven fabric 




Glue type 
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Dry- process 


RnnHina fibpr method 


nonwoven 


(thermal plastic 


fabric 


fiber) 

Nonwoven 
fabric 


Mechanical 
bonding type 

Felt method 

Needle punch method 

Stitch method 

Spinning type 

Short fiber method 

Filament method 

Wet-process 

nonwoven 

fabric 

Papermaking 
type 

Fibrillation method 

Bonding fiber method 

Hot pressing method 

Solvent method 

Glue method 


Differentiation between dry-process and wet -process is 
determined by whether a web formation is made under the dry 
status or wet status. In dry-process web is formed from fibers 
in air, in wet -process web is formed by scooping fibers 
dispersed in liquid. In other words it depends on whether the 
disperse medium to disperse the fibers is air or liquid. 

In dry-process nonwoven fabric, Glue type is generally most 
popular nonwoven fabric. Glue type uses glue to bond and 
stabilize fibers in the web, which is normally made by dipping 
a web in emulsion type glue. Other methods including printing 
method for partial bonding has been used. Recently bonding made 
by swelling or dissolving fibers in solvent instead of using 
glue has been studied. 
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Felt method of mechanical bonding type, apart from conventional 
felt made of wool, is so-called punching felt method that 
fibers in web is entwined with each other by thrusting a needle 
with thorns on the side into the web and then the web is turned 
to felt-like materials by using behavior of heating or 
chemicals. Artificial felt is one of this type which is made by 
H.G. Lauterbach in 1955 using thermal plastic fiber and widely 
used as a glass-wipe, various filters, a lampwick, an oil 
feeding material, a polishing materials and medical materials. 
As fiber materials, polyester (Dacron) , acryl (Auron) or 
polytetraf luoro-ethylene (Teflon) are used. Nonwoven fabric by 
needle punch method is used for carpet, which is manufactured 
by many companies including felt manufacturers. 

Stitch method where web is stitched by sewing machine or 
knitting machine has been developed in Europe, typical ones of 
the method are Maliwatt in East Germany and Arachne in 
Czechoslovakia. In Japan the method is still undergoing testing. 
In using needle punch method, a variety of bonding method are 
used together with, for example, glue is used for fluff binding, 
and dipping or spraying method is used for increasing shape 
stability and strength. 

Spinning type was used in old times for manufacturing mat of 
glass fibers, where the melting glass was transformed to short 
fibers by using blow-off of a compressed air or high-pressured 
steam from nozzle, the short fibers were flown through the 
sprayed glue to land and piled on the conveyer so as to form a 
mat. In recent manufacturing of spinning type nonwoven fabric, 
web is formed by arranging spun filaments randomly on the 
conveyer by using static charge or turbulent airflow, the 
methods for this have been developed by for example Du Pont in 
the US or Cal Freudenberg in West Germany. This spinning type 
nonwoven fabric is drawing people's attention in expectation of 
new type products. Netty nonwoven fabric made by moving 
spinning nozzle has been researched and developed. ICI in 
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Britain recently developed Melded Fiber Technique which makes 
not only continuous fibers but short fibers available. 

A conventional paper machine is also available for 
manufacturing wet-process nonwoven fabric. Fibrillation method 
is used for easily fibrillated fibers such as rayon or acryl 
fiber and bonding by glue or bonding by swelling-by-inorganic- 
solvent is used for normal synthetic fibers which are 
hydrophobic. Heat bonding method by mixing in low-melting- 
point-fibers which function as heat sealer while being dried by 
drying cylinder. Special fibrous materials functioning as glue 
were developed as mentioned previously. 

3 . Manufacturing methods of nonwoven fabric 
3 . 1 Dry-process nonwoven fabric 
3.1.1 Glue type nonwoven fabric 


3.1.2 Mechanical bonding type nonwoven fabrics 
(A) Needle punching method 

In 1955, H.G. Lauterbach revealed the method of making 
artificial felt that artificial felt was formed by using 
chemicals or thermal effect after a web of thermal plastic 
fibers was treated by needle punching. The needle punching 
machine seems to have been developed by James Hunter (company 
name) in the US and was already used in our country in around 
1935. It is said so-called wool-made needle felt had been made 
for about 100 years. 

Products made by needle -punching hemp or other waste fibers 
have been used as underlay of carpet, various cushions, heat 
insulator, sound absorbing material, vibration isolator and the 
like. 

Thus needle punching method has been used for a long time in 
felt industry and people started to see it in a fresh light as 
a variety of synthetic fibers and polymer glue, and high- 
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performance punching machine suitable for the synthetic fibers 
were developed. 

Typical needle punching machines are "Fiber Locker" by James 
Hunter (company name) in the US and "Needle Room" by 
Bywater (company name) in Britain. In our country, Ohkuma Tekko 
(company name), Kotobuki Kogyo (company name) and Torigoe 
Bohki (company name) are manufacturers of the machine. In Europe, 
later-described stitching method is more common than the needle 
punching method. 

Needle punching machine has a brief mechanism which is capable 
of punching fiber-web by needle with barb on its top end 
portion only when the fiber-web stops while advancing (feeding) 
fiber-web intermittently, which is constructed by three 
portions, i.e. feed latches, punching mechanism and web take-up 
apparatus 

Punched web is advanced by predetermined distance only when a 
needle board pulls back upward. FIG. 3. 8 illustrates a section 
of needle-mounted portion. FIG .3.9 shows punching section 
schematically. There are various needles with various cross 
sections such as round, square or triangle, and with various 
barb shapes. The most common one is triangle in the cross 
section and with 3 barbs on each 3 edge, total 9 barbs. At the 
beginning, most of the machine was imported one, which leads to 
use of American needle made by Towrington (company name) or 
Textile Machine Works (company name) . Recently many domestic 
needles have come to be used as domestic punching machines have 
been developed. 

Specification of "Fiber Locker 8" of James Hunter (company name) 
is as follows: 

Operable width: 2,286m (*mm ?) Height: 2.19m 
Maximum Machine width: 4.2m Machine length: 4.82m 

Needle board area: 2,320mm x 292mm 
Number of needles: 4,140 (180 x 23 row) 
Stroke of needle: 76mm 
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Stroke speed of needle: 700/min 

(note: Up to 550/min recommended for continuous operation) 
Specification of domestic machine is shown in TABLE 3.3 


TABLE 3.3 Specification of domestic Needle Locker 


Width of machine 

1,800(72")- 14,300(520") 

Dimension of needle (length, mm) 

76(3") - 101.6(4") 

Needle planted area (mm) 

1,828 x 252 - 14,250 x 232 

Number of planted needles 

3,312 - 19,040 


(144 x 23rows) (1,120 x 17rows) 

Stroke of needle (mm) 

60 -76 

Number of needle strokes ( /min) 

80 - 700 

Advancing amount by every 

2.5 - 20 

stroke (mm) 


FIG. 3 .10 

FIG. 3 . 11 


FIG. 3 .12 


These days, endless seamless product can be manufactured due to 
improvement of punching machine. FIG. 3. 10 illustrates 
manufacturing method of the felt of this type (*endless 
seamless) for papermaking. FIG. 3. 11 shows external appearance 
of domestic Needle Locker. FIG. 3. 12 is a schematic diagram of 
an example of production process of needle punch carpet. 
Machine with operable width about 2m is usually used and the 
machine for papermaking has 3 -5m operable width. The number of 
needles is about 4,000 with 2m operable width machine. 
The followings seem usual conditions; i.e. advancing amount by 
every stroke is between 4 -7mm, number of needle strokes 
(punching speed) is between 300-550/min. 

Normally, as single punch is not enough to obtain necessary 
bonding of fibers, several punches are carried out. For this 
reason, machine having two sets of needle board is manufactured 
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lately. Also punching direction is not limited to vertical 
direction but diagonal direction is applied in some machine. 

3.2 Wet -process nonwoven fabric 

Paper is made by process that pulp is beaten in water to be 
fibrillated, dispersed in water to form a chemical hydration, 
then dispersion liquid is scooped by net and finally dewatered 
and dried, where fibrillated fibers are entwined with each 
other and are bonded by hydrogen bonding between fiber 
molecules . 

Wet -process nonwoven fabric is made from chemical fibers (as 
raw materials) by using synthetic resin glue in addition to the 
process similar to papermaking process, which is also called 
chemical fiber paper or synthetic fiber paper because the 
property is in general closer to paper rather than to fabric. 
The wet -process nonwoven fabric has much better performance 
than ordinary paper, i.e. which has toughness and better 
moisture-resistance, weather-resistance, chemical-resistance 
and electrical insulation. These days, as adding drape -property 
has been researched, nonwoven fabric close to fabric will be 
made progressively. 

TABLE 3 . 7 indicates features of various manufacturing methods 
for wet -process and dry-process nonwoven fabrics respectively. 
Please note, however, TABLE 3.7 just indicates general measure 
since the features change according to the changes of machine 
type, web formation method, fiber to be used, kind of glue or 
finishing manner. 


TABLE 3.7 Features of wet -process and dry-process 


^^Manuf acturing 
Method 

parameters ^\ 

Wet -process 

Dry-process 

Papermaking 
type 

Glue type 

Mechanical 

bonding 

type 

Spinning 
type 

uniformity 

Uniform & 

Mottles 

Mottles 

Depending 
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few mottle 

are easily 
made 

are easily 
made 

on the 
method 

thickness 

Thin one 
can be made 

Relatively- 
thick 

Thick 

Thin one 
can be made 

Fiber 
length (mm) 

Less than 
10 

25 - 76 

25 - 102 

infinite 

Manufacturing 
rate (m/min) 

100 - 300 

6-20 

0.5 - 2.5 

4-5 

texture 

Paper-like 
hard 

sof tish 

soft 

soft 

tensile 
strength 

high 

low 

Somewhat 
low 

high 

tearing 
strength 

low 

high 

high 

high 


Ordinary papermaking machine is use for manufacturing wet- 
process nonwoven fabric. The manufacturing process is shown in 
FIG. 3 .38 


FIG. 3. 38 Manufacturing process of wet-process nonwoven fabric 
by papermaking method. 


Raw Material Fiber 
Dispersing Agent 


Binder 


Beater 



Cylinder Type 
Fourdrinier Type 


stuff 
chest 


Papermaking 
Machine 



(l)Raw material fibers 

In papermaking type method, raw material fibers are cut up to 
less than 10mm. This cutting quality greatly affects a quality 
of the product. It is rather difficult to cut up the fibers to 
uniform predetermined length. It should strictly be avoided for 
continuous or long fiber to remain or exist because the long 
fiber definitely becomes nucleus to cause fiber lump. If 
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thermal plastic fibers are used, which may cause the fiber lump 
because fiber-cutting may generate enough heat to make a fusion 
bond on the cutting surface. To avoid this, normally fibers are 
wetted before cutting. 

For cutting a bundle of fibers, guillotine cutter and rotary 
cutter are used. In guillotine cutter, the bundle of fibers is 
cut up by up-and-down motion cutter. In rotary cutter, the 
bundle of fibers is cut up in turn by two rotary circular knife 
blade which are going around axis of revolution. Ability of 
rotary cutter is 2.5 times that of guillotine cutter. 
As raw material fibers, rayon, vinylon, nylon, acryl or 
polyester is used by itself or in combination depending on the 
purpose. Rayon is one of most popular raw material fibers for 
the reason that rayon is manufacture- friendly because of 
hydrophilicity and easy fibrillation, water- absorbing and 
having good interlacing property and dye-affinity, gloss, good 
appearance and cheap price. Rayon is cut up to 4-5mm length, 
put in the bag before being dried, and supplied. American 
Viscose (company name) has been developing special fibers such 
as partially hydrated rayon to be easily beaten, hydrophilic 
cellulose ether fiber, Avisco' Fiber 776, which is used as 
adhesion bond by mixing with ordinary rayon and water-soluble 
rayon RD-101 which is flat and hollow in shape, and self- 
bonding type . 

Vinylon is an important raw material for synthetic fiber paper 
because of good thermal stability, interlacing property and 
wear-and-abrasion resistance. 

Non-heat-treated and non-acetalized easily-soluble PVA fiber is 
used as s fibrous binder, which is an intermediate in the 
vinylon fiber manufacturing process. 

Nylon has high elasticity, high tearing strength and flexing 
life, high wear-and-abrasion resistance and printability with 
oil-based ink. In particular, folding endurance is the best 
among the synthetic fiber paper. Use of crimped staple can make 
the paper bulky and the apparent specific gravity smaller. 
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Acryl can be easily fibrillated by adding vinyloctylether or 
sulfurous acid up to 1-3% to the spinning solution, which 
leads to high strength product without using binder. Acryl is 
used for the product requiring weather resistance, chemical 
resistance and mold resistance. The product including 10% PVA 
fibers as a binder, which is added at papermaking process, has 
a good electrical insulation, i.e. the electrical resistance is 
three times that of wood pulp. 

As polyester is more rigid than nylon, it is difficult to form 
a uniform formation. However the product has good electrical 
insulation, stiffness, great bounce and excellent dimensional 
stability. 

Also polyvinyl chloride fiber and polyolefin fiber can be use 
as One of raw materials. However those are practically not used 
in industry because for one thing it is difficult to obtain 
thin fibers, for another it has high hydrophoby and 
inappropriate specific gravity (too large with polyvinyl 
chloride fiber and too small with polyolefin) which causes 
insufficient dispersion. 

Fiber length and fineness of raw material fiber have an 
important relationship with papermaking process. It is believed 
that papermaking is generally impossible if the ratio of fiber 
length to thickness is more than 500 : 1. When short fiber is 
used, dispersion of the fibers is easy, which makes papermaking 
easy. However it also makes the product dense and similar to 
paper. Contrary when long fiber is used, the dispersion is 
difficult, which makes papermaking difficult, but the product 
close to fabric can be obtained. 

The following experimental formula indicates the relation 
between the fiber length and the thickness in order to obtain 
the maximum tensile strength or bursting strength. 

fiber length (inch) = 0 . 2^J thickness (denier ) 

TABLE 3.8 shows fiber length and fineness of nylon and 
polyester for synthetic fiber paper in the US. 
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